Abstract. Most magnetic mapping exercises involve measuring the amplitude, or total-field component, of Earth's magnetic field. Removing the time-varying part of the field is a task of data reduction, and the most common time variation is the quiet daily variation, $q. It is thus valuable to have for reference type curves of the quiet daily variation in the total field. To meet this need, global data obtained during the 1965 International Year of the Quiet Sun have been used to derive type curves describing the $q variation of the total magnetic field, in addition to the traditional field components. As for the traditional components, the total-field curves show significant seasonal and latitudinal variability in amplitude and phase. The effect of the equatorial electrojet is clearly evident. In both hemispheres of the globe there are bands of reduced amplitude in total-field signal between the equator and the path of the $q focus. These bands, here termed the total-field "doldrums", persist throughout the year.
Introduction
The geomagnetic field has a number of sources, both internal and external to Earth. The fields these sources produce are generally time dependent, with time-scales ranging from seconds to thousands of years. Usually, magnetic surveys focus on the crustal field, which varies with long time-scales. Significant effort is expended in removing the effects of external origin, with short time-scales, from magnetic survey data.
One of the earliest time-varying fields recognised in magnetic records was the daily variation [Chapman and Barrels, 1940; Malin, 1987] , associated with the apparent movement of the sun .across the sky. At times of low magnetic disturbance the quiet daily variation exhibits a repeatability. In an analysis of a series of quiet days the 24, 12, 8 and 6 hour harmonics are prevalent, due to the effects of Earth's rotation rather than the characteristics of the signal which occurs during any particular day [Lilley, 1975] .
In addition to its solar components the quiet variation also comprises lesser components of lunar origin [Malin, 1970; Winch, 1981 Parkinson [1977] , who used data collected during the magnetically active International Geophysical Year.
In the present paper, curves for $q total-field variations are derived from a global model based on an analysis of observatory data recorded during a year with very low levels of solar activity [Campbell et al., 1989 ]. Such total-field curves are particularly relevant to magnetic mapping, in which the parameter measured is generally the total field, containing a daily-variation signal.
$q variations
As described in Campbell [1997] , the daily variation of the geomagnetic field, as typically observed at mid-latitude stations during quiet periods, originates in the ionosphere some 100 km above Earth's surface. The solar component of the quiet daily variation, Sq, is the result of enhancement of the conductivity of the E region of the ionosphere, induced by solar radiation. Current vortices above both the northern and southern hemispheres are formed as thermotidal and thermospheric forces cause electrically charged ions to move through Earth's magnetic fieM.
These currents are of global scale, and the contribution they make to magnetic survey measurements is strongly dependent on where the survey is located. There are other factors which contribute to the character of Sq variations, particularly in amplitude and phase (phase reflects the time at which the daily maximum amplitude occurs). These other 
Conclusions
Type curves of the S• variation of the total field summarise its form over the globe, except at very high latitudes.
The curves show that total-field variations have a seasonal variability and a distinct latitudinal dependence. There is a pronounced maximum in the daily variation at the equator, and, in both hemispheres on either side of this maximum, there are bands where the amplitude of total-field variations is subdued. Such characteristics are important in understanding the quiet total-field variation present in magnetic survey data, and indeed in any exercise involving the monitoring of Earth's magnetic field. cipient of an Australian National University Postgraduate Scholarship. The paper is part of the CICADA project (Clarifying Induction Contributions to Aeromagnetic DAta).
